Noggin1 is a famous embryonic neural inducer that can sequester TGF-beta cytokines of Bone Morphogenetic Protein family, thereby antagonizing Smad1-dependent signaling pathway activity. During early embryogenesis noggin1 executes two major biological functions: conversion of embryonic mesoderm into skeletal muscles (dorsalization) and of ectoderm into neural tissue (neuralization). Anterior neural tissue is involved in the formation of head structures and particularly in the development of rostral forebrain (RF), which is important evolutionary innovation of Vertebrates responsible for their higher cognitive functions.
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Besides ''classical" noggin1, two other groups of noggin proteins, noggin2 and noggin4, were recently identified in Vertebrates. Different expression patterns of noggin1, noggin2 and noggin4 in early embryonic development and their amino acid sequence distinctions suggest that these factors may execute different biological functions.
Noggin2 is specifically expressed in Xenopus embryos in the RF primordium where it presumably duplicates antagonizing effect of noggin1 on BMP signaling. Now we report that in addition to latter function, and in contrast to noggin1, noggin2 can also antagonize another TGF-beta factor, activin, which, in its turn, influences on the activity of Smad2-dependent signaling pathway. Down-regulation of noggin2 causes severe abnormalities of forehead development, indicating its crucial role in this process.
In case of ectopical expression of noggin2, its ability to inhibit both BMP and activin signaling pathways can result in develop- In chick, although the polarity of the early embryo is specified by the time of egg-laying, the embryo is highly regulative: when a blastoderm-stage embryo (about 20,000 cells) is cut in half, both halves can develop an embryonic axis (Bertocchini et al., 2004; Lutz, 1949; Spratt and Haas, 1960) . This implies that normal embryos possess inhibitory mechanisms that prevent formation of multiple axes (Bertocchini and Stern, 2002; Bertocchini et al., 2004) . While many genes are expressed posteriorly at these early stages and are involved in axis formation, only one to date, the transcription factor Gata2, shows a stronger expression anteriorly, decreasing towards the posterior region (Sheng and Stern, 1999) .
Here, we investigate its role in specification of embryonic polarity. The establishment of polarity and patterning in invertebrates and vertebrates depends in part on the asymmetric localization of mRNAs and proteins. We previously demonstrated that localization of maternal squint (sqt) transcripts to 2 blastomeres of 4-cell stage zebrafish embryos predicts the future dorsal side (Gore et al., 2005 (Gore et al., , 2007 . Cell ablations and antisense morpholino oligonucleotides that deplete Sqt lead to deficiencies in dorsal structures, suggesting that maternally localized sqt and its associated factors function in dorsal specification. But this was challenged by Bennett et al., who argued that dorso-ventral patterning does not require the activity of maternal sqt, based on studies using sqt insertion mutants (Bennett et al., 2007) .
Using a variety of mutations that disrupt Sqt, we find that sqt RNA has functions independent of Sqt protein in the initiation of dorsal. Furthermore, our analysis suggests that the sqt cz35 and sqt hi975 insertion alleles are not nulls, and we demonstrate activity of the mutant product in embryos. Our experiments show that dorsal inducing activity of sqt RNA is dependent on sequences within its 3 0 UTR, and independent of Sqt signaling or protein translation. These findings raise the possibility that sqt RNA acts as a scaffold to bind and deliver dorsal determinants in early zebrafish embryos, and provide novel insights into maternal control of axis specification.
